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EXPANSION   OF   GASES
stant throughout the experiment, we have^? *=p'} and we fall back upon the formula which we had found at first.
When 6 shall have been thus determined for an interval of t degrees,, the experiment is begun again or is continued for an
interval 2t, 3t,----; and by comparison of the values of 6 with
one another, it may be known whether the rate of expansion is uniform or variable. For, if it is uniform, the successive expansions, &, 2<5, 3<f,----, will be proportional bo the differences in temperature ; but if the rate of expansion is increasing or decreasing, this proportionality will not obtain. Performing the experiment in this way, with all the precautions we have described, repeating it a great number of times, as well with atmospheric air as with the different gases, M. Gay-Lussac arrived at the following results :
All the permanent gases, subjected to equal [changes of] temperature, under the same pressure, expand by exactly the same amount.
The amount of their common expansion, from the temperature of melting ice up to that of 100 degrees of the centigrade thermometer, is equal to 0.375 of their original volume at 0°, assuming pressure to be constant.
Between these two limits the expansion of a gas is exactly proportional to the expansion of mercury; whence it follows that, for every degree of the centigrade thermometer, and under a given pressure, all gases expand by an amount equal to 0.00375 of the volume which they occupy at the temperature of melting ice.                                                                        ^
These results had been obtained almost simultaneously by ' Mr. Dalton, the brilliant physicist of Manchester ; but the work of M. Gay-Lussac was completed in France before that of the English physicist could have been known. Mr. Dalton finds the actual expansion slightly different from that [found] by M. Gay-Lussac. He makes it equal to 0.372, and finds that, for a given expansion of mercury, that of atmospheric air is a little less in proportion and that this difference increases as the temperature rises. Yet however great the skill of this philosopher in experimental research, we believe that the result of M. Gay-Lussac may be considered as still more accurate, as much by reason of the endless precautions he has taken to
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